ABSTRACT
INTRODUCTION
Reactor G. A. Siwabessy (RSG-GAS) is a multipurposes research reactor located in the Puspiptek Area Serpong by design having thermal power of 30 MWt. It is a open pool, water cooled reactor with plate type fuel elements in the core. To remove the generated heat in the core, its cooling system consists of two parallel cooling lines, each equipped with one reactor cooling pump and one heat exchanger. Related to the reactor utilization, the RSG-GAS is currently operated with only 15 MWt due to the budget savings since 1999. The safety and reability of the reactor operation with decreased thermal power has been evaluated even with only one loop, in which only one reactor cooling pump and one heat exchanger are available [1] . The removal or transfer of generated heat from the core during normal operation have to be maintained all of the time to ensure the operational safety, especially to keep the fuel element temperature under prescribed operational limits [2] . On that case, two main components play an important role, which are the reactor cooling pump and heat exchanger. The reactor cooling pump will deliver a forced flow inside the primary loop and the heat exchanger will transfer the heat in the primary loop to the secondary system, and at the end the heat is removed to the environment. One method to assess the performance of RSG-GAS cooling system is by modelling the system using thermal hydraulic code such as RELAP5, which has been validated with the measurement data [3] .
Modelling of RSG-GAS system has been performed several times by BATAN researcher, whether it is limited to the core only using COOLOD-N [4] or as a complete system using RELAP5 [3, 5] . Both RSG-GAS modelling using RELAP5 were basically generated from a similar model system, in which the fuel plate, fuel elements, the whole core, the pool vessel, piping system, delay chamber, reactor cooling pumps, and heat exchangers in two loop cooling system. The assessment of the RSG-GAS model was also reviewed as a whole system with the purpose to evaluate the calculated steady-state parameter during normal opera-
tion. An assessment of the accuracy of each main component as an individual such as reactor cooling pump and heat exchanger were not yet performed.
The purpose of this research is to make assessment on the performance of heat exchanger model of RSG-GAS generated using RELAP5/SCDAP/Mod3.4. The reason of this research is based on the review on the available input model, in which the heat exchanger was not fully modelled according to the technical specification described in the safety analysis report [2] . The effect of the heat exchanger model will be analyzed in term of steady state operational parameter of the RSG-GAS using design data or experimental measurements. Figure 1 illustrates the design of HE showing the flow directions and shell-and-tube design inside, while the design specification is summarized in Table 1 . Figure 1 . Design of RSG-GAS heat exchanger [6] Table 1 . Design specification of RSG-GAS heat exchanger [2, 6] Number of tubes on each side Table 1 is utilized for modelling the HE component using the RELAP5. Important data to be used are diameter of tubes and shell to obtain hydrodynamic volumes forming the HE components and to define the coolant flows inside. The heat transfer between primary and secondary side is achieved by heat structure model, in which the heat transfer area and heat transfer mechanism shall be defined. mass flow. The generated model have to be attached into the rest of RSG-GAS model consisting of the core, pool vessel, piping system, delay chamber, and reactor cooling pumps to provide a boundary condition for testing the HE performance. The RSG-GAS system model to be attached is taken from available input data used in the previous research [5] .
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RESULTS AND DISCUSSION
In order to evaluate the performance of HE model generated by the RELAP5 code, boundary conditions have to be defined, which are the generated heat or power in the core (Q c ), Table 2 are used for the first simulation. An approximation of heat transfer rate through the tube walls (Q wall ) can be estimated using following general equation [7] : Since the flow inside HE is a countercurrent flow, the T m can be calculated by following equation [7] :
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By using the data in Table 3 The secondary inlet temperature may experience an increase due to the effectivity of the cooling tower or increase on the environment air temperature. An assumption of secondary inlet temperature increase is made to 308 K for the 2 nd simulation. The results showed in Table 3 pared with the experimental data [8] and other RSG-GAS model generated by other researcher [9] , the value of the secondary inlet temperature plays significant role in taking the parameter of inlet and outlet primary temperature to be close with the data as summarized in the 2 nd simulation. In general, the obtained heat exchanger model can be used with the overall RSG-GAS system model for the simulation in normal operation or accident condition.
CONCLUSION
The model of heat exchanger in the RSG-GAS reactor has been obtained by RE- 
